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(57)Abstract: 

PURPOSE: To enhance the performance due to 
increase in a short gate and to simultneously 
perform the minimization of a series resistor 
between a source and a drain by forming a 
tapered stepwise difference of an N type active 
layer on a gate electrode region, and forming a 
lateral growth on the insulating film in a selective 
epitaxial growth. 

CONSTITUTION: An insulating film 13 is formed 
on an N type active layer 12, a window is opened 
by etching at a source side of an insulating film, 
with the insulating film 13 as a mask the layer 12 is 
dug by etching, and a flat dug bottom side 14 and 
a tapered stepwise difference 15 are formed. After 
the film 13 is then removed, an insulating film 16 is again formed on an N type active 
layer 12, windows are opened by etching for source and drain electrode regions at the 
insulating film, with the film 16 as a mask the layer 12 of the drain side, the layer 12 of 
the drain side and a semi-insulating GaAs substrate 1 1 are partly selectively etched, 
and selectively laminated layer epitaxial growths of N+ type layers 17, 18 and semi- 
insulating layers 19, 20 are performed by an MO-CVD method in a dug part. In this 
selective epitaxial growth, lateral growths 21, 22 are formed on the film 16. 




LEGAL STATUS 

http://www1. ipdl.jpo.go.jp/PA1/result/deta.. 7wAAAa15515DA359165463P1.ht 2001-12-27 



©Int. CI. 3 

H 01 L 29/80 
21/20 
21/28 



7925— 5 F 
7739— 5 F 
7638— 5 F 



<o> ft & ta m i> m 
CA) B§59— 165463 

®^5fl BS^D59#:C1984) 9^180 

%W<r>m. 1 



m 

SI Bg58— 38168 
<g>tfi gS Bg58(19&3)3 ^10B 

mjz&mmiR; pn tb 7 #12 



m^tP^E^yP^iTS 7 #12 
3ltW»?tEJ!«^ PI 1 T§ 7 #12 



S8 M * 



1. 


93 © 
















m ft 








<S J* * © S3 it 


2. 


<8 Stiff 




«& 


m 










it # 














, 




^ c® ^ K 




^ - h ^ K tfj E n 














■r *> t > a&« 






it & 




t&itmm 


& K 


J: y - ^ , K u 








& 






& x&mm * * * 




u ~c k f 






<D n ?K 


& /s 


0 — si. y - ^ fll 




n J£ f£ & 


m & 


O' 








as 


£ S * 




u 


-c . mm 




<rC MO - CVD i5£ 






&v 














y 


— ^ • r 






« 


77 ^ -v as 


& 






<o m 






* x £i t 


. it 




75 fn] -S 


as 4 






© -r - 












SI 






■r 










-r * it & 












35 















3. 56^©»«B*K^ 
( & If ) 

*f£^Wt^i»^^tS, ft K It & ®> ft to 

( ^3fe«« ) 



-317- 



CaAs 2 & £>' n + ^GaAs « iSr ( ^ T n + /B t 

h K fo&m 4 £ ^-xj? £ L S& 675 fg g& O n+/83 O 

3^ h *&&&.m<Dn&M7& • v y y * ? k x t> 

(b) T . & fig 4 * ^ ^ U ft » frC n 4 |g3 J:K^- 

h- * 6 u ±k x *) nn %b & h ? *s * * * & 

K & Z> * -t * io . & 1 m<D?5te 

YC X 2> # — hUfe<D*A'7T? <\ / >> \ JJ 5£ T > 



HIS 8353-165463(2) 

©li[TW:^~i5^©n^^S«( GaAfl 
( §5 W CO 8 ffJ > 

m*tGt*f2>C±K £ * 2* f$ * * - h SO^^i, 



* C £ K *> b o 
( SSfctfJ ) 

C © E) j£ jft U-C^^WO — ^^^*^«JfrC5A^ 

-r * o 

^ 2iZI(8)OIitll, ^jfiB^ift GaAfl & ( ^ m 

&. & <t&®J*£&ft&m) I I <D & ffi K * GaAs 

^bUnJ^jSttSl 2 ^ i t' 5?> > a- ^ S ft 

~c §a *t & « 

^ 2 El(b)OI^TW:, Si,N 4 O *fe ^ /El 1 3 £ n 

V - ^ 1H * BS 8 ^ * IS « £g x * 7- 3; * ^ ^Jg 
3iT^^iL-Cu^/S-ttJ5l 2 © -IS j& * 
^*^*f7*^^ffi*4ffl&*/g22ft!J 4 fc r - '* 

SK2 0(c)©xatw, iftx©-c{*/8L/t*&iaj& 



1 ****** tLxris'iyti&nntm&m 
i 2 o — » y-sz.n<Dn]&m&mi 2 & o* ^ & 

« 1£ G»Ao 2£ « 1 1 © — g54a^i^^-L, &' &- 

frC MO-CVD i&K X |J a + /B 17,18 & ¥ 
& /» 1 9 , 2 0 Oi8#?«f ^ * -y -i- a,/^^ 

- >^«SttM(cA^ii/tA»e i 6 o 

& & & & & Ln&&®&} 1t v - * • Ki/^ vf^ 

^.^^ifi-fAo MO - C VD &.K X 2>1t-b<8u^i£ft<D 



-318- 



2 z % ?& &. -r & c , 



m 2 @ 


(d) 


ox^tw. ss*ssK2 3 t sa^^ 








^ f IC X 






2 0 O S 




US&^^^T-Srff*^, IS # & S5 K 


V — J* , 




U-f ^mffiO/ta6<D n^/g 2 4 , 2 5 


31 x e 






^ 2 m 


(e) 




w V * 




K 2 6 ^SJtta^t^iiK i b 


t£ ,1 l 9 


» 


2 OOtf* 14 JSE & 8D 2 1 ,22 © 21 


& ft Z v 




^ Hz 6 tfii^, y 




• y ^ ^ 5:^*1^, >r - 


h m m 2 


7 


5: ^ tfc^ * « coX^-r^ritS^*** 




2 


7 glit^^^ Hfc^^iSl^ft 


1 , 


2 


2 fla © 8§ tt L a . y ~ '* # © H 1 5 > 


X If & 


1 


i as *t * - v 4zmm&<opim. * 


K SB ffv I t 





»HB653-165*G3(3) 

jS2@(0oist{i, y - , K u -f ^ « « £ 

0 2 8 , 2 9 fcASE^STfeTS***. » *i 31 * *T * 
U n+ JS 2 4 , 2 5 iCWti^-^^»«© ^ - 

fctJfc K&ft U7t*S8 98 © - 1* ?i K ir^ 
-c, »28Woi-8i:«»«i 3 - - 

oaa[%^p»u-c»5t»®^^^ h - * - ^ © * 

0(d)OXe-Ci»^K2 3 * ^ J? £ L-t^Jfet^ti 



ft h ? >- f * * © 3¥ it # & ® 
45 *® > y - * • V v 4 y M m tiktt & & ^ * * 1: 

fern i,x &&m^t&:<D y - h<&:Z:*i-tz>* - k « 
&%&m&}Kn&^x&tfZ'tz>zL±K%>t). 

© » =* JE ffl It X f?®^*ffl:«>£*^^-*"£4C>-C£> 
£ o -tO^B 1 O^fg^O^aW 4 ^i* fcJLMO-CVD 
K x ^fb-^^^^i*©^***- * 

Jfi S tatt . MO - CVD i£ If 4 GaAs 3 I © & ^ 

» + '/ + ^«fitcfr»J4<e»«|3 2 Jb © tft 
:5fa/££©«ifftES3£7j*:r<>©-c;£>$, (100) 
[SI£r&©-0©l&3£T*^3 ds © © * © <a ft 
©ttWfiEfciqiSWic, */t-t©^raj<b30.9G° Afl^ 

jfc;fifaTcDteJrf®£f»f)iafl>)tc^u, © >g n « 



yt * IS A & © % i K^^KiEW^ ® r fit^^ 

ti* 2? (S] *3 A *2 fcU *%^*ti,-kt**'->.i£efc£ 
MO - CVD mK &1rt2>1&& # * ^ft> JSK ft & ^ . fi£ 

i» sg tg nr * n 

coy - h «ffK X422IB©tt#!i ICj68t&c 
flH^cx^^-h«iferc3>v^T:y - >«^oftiJ^t^ 



-319- 



ft f$ W <0 m m U X *> 55 K t*X%Z>± 

& <s rs *t-r a y - v ^sijffoft^ oa^K x 

i?fift^K|fl^S5S^BJ^-C*i?. L, © # # <D 1 S 



± K & & 








ft w w r 






O X 5 K 4 4 o t4**>, 


* « w © as * 










- h 






oct, x — 




K 


f -f y HO ffi tt (Lad) I HI 



IMM3 53-185463 (4) 
Kj£v>®1fifc*g^ L T ^ * (l*> Led = l, > L?) • 

m © * K <t 4> A <z x lm&&LteK H & ^ * -r 

* « ft & j> , -toi#fft*Rft**i am t-r z 
( l, = Ly) <d *g y - h <t <t> pa ^ n x *«* *s*g t * * » 

* o 

/ - h fit t , + 



* % © T 5> £ . L^tStoT&E/ttO:/*-*- K 

^ -i x h He ^ - h is® ^es^ic^ 

S ^ tg t ^ - ^ • KM >- fcl © i£ #1 lw # ft © 

4. @3a©ra#*K9? 

MO - C VD ffi fC X £ CaAs O S ^ 1 er^^^-VA-fiX 

W ffi B3 X * -6 o 

I 1 • » ¥ i(5 f» t£ GaAs 1 2 - n » ft ft « 

, 5 ... ^ ^ ^< ^ ^ ^ , 6 ••* A* ft JS£ * 17,18- 
« . 1 9 . 2 0 m « « . 2 1 f 2 2 - & 



^ fRj JSR * , 2 7 — y - h « ffi , 



« & m fa a 



-320— 




(a) 



& 3 



3l 32 



31 



31 32 




f i I s 

&S *fl 53 s * 19H 

mftfTgc-n 9s & & ^ k 
i. ##0^^ 

ffBffi 58^ 4* *f ® ^ 3 8 16 8 



4. ft ?E A 

xio5 iii&wmifc^ h~te 2^203- 
ft ito 

= - K^6568f ?g K' 501 — 24 5 3 (ttlO 

6 *fiIRS>**& 

91*8^ O ft 93 O tfiBJ * &ft 9i © flB 



-321- 



